Tile testing at BNL
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Towers for test
Inner Hcal Tower | Oute Hcal wer I

Observed huge light leaks since the
holders are not covered. New holders, new connectors and covered with
tapes. No light leak found. Extra tape makes it

little thicker.




Cosmic setup with small tiles

— —

5 tiles are connected to 5 separate preamps. All get same bias voltage from
a distribution board.




Cosmic rate

» JH predicted with 10.5cmX19¢cm and Scm apart, rate~2Hz.

< Active area we measured for the scintillators: 10.5cmX12cm

— Rate estimate ~1Hz
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Negative polarity
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Timing resolution

2500 —_ — Tile 0 Channel: 112 RMS: 1.88 ns

: — Tile 1 Channel: 126 RMS: 1.77 ns
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Peak position of the signal (ns).




MIPS from the small tiles
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Signal from all the tiles looks very consistent with each other.

Consistent with earlier estimate from Edward, 30Pixels/MIP,
1Pixel~5mV for HG.




Cosmic setup with big tiles

Cosmic counters are placed at the other end of the readout.




Positive signal
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MIPs with the big tiles

stiidl  Several things to ask:
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1/ Why the light output is smaller?
(Attenuated?)

2/ Where the relative difference

coming from?
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Low Gain

HG and LG
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PreAmps looks alright. Is the bias voltage responsible?
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SIPM configurations

From HAMAMATSU data-sheet

Tower SIPM  Vop Gain

Innerl 905 68.16 2.28E+05
927 68.3 2.32E+05
972 68.06  2.29E+05
973 68.15  2.32E+05
992 68.31 2.31E+05

Outer 1 919 68.16  2.31E+05
969 68.32  2.28E+05
928 68.34  2.30E+05
996 68.34  2.29E+05

948 68.12

2.29E+05

We operated all the SIPMs
at bias voltage -68.2V for
both the towers.
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Bias scan

+» SIPMs have slight variation of the operating voltage
(68-68.4V).

« All 5 SIPMs are at same voltage.
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Landau mean vs bias voltage
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Bias voltage

Higher signal as expected but similar trend across the tiles.

Tile 0
Tile 1
Tile 2
Tile 3

What about the

single pixel
peaks?
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Single Pixel peaks

Self trigger (noise)

Bias at 70V instead of 68.2V
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Current Mean Min
Vp-p(4) 10.008 mV 135880 mV 5275 mV
Period(4) Edge? 63.229107 ns 53.20469 ns Hist Mean 116 mV
Frequency(d) Edge? 15930973 MHz 13256624 MHz HistStd Dev 45 mV
Rise time(4) 10.75336 ns 14.9068216 ns 513750 ns Hist plo 79%
Fall time(4) Edge? 414223967 ns 12.86327 ns Hist p220 06% ‘ 0 |50.0 ns/ ‘ ‘ 20.0910 ns ‘ Q ™ N0 ‘
V max(4) 9041 mV 127475 mV 7445 mV. Histusdo  08% |
V min(4) -967 yv -840.51 WV -4.592 mV Hist p-p 326 mV
+ width(4) Edge? 36.0885381 ns 19.07302 ns Hist Min 30mV
- width(4) Edge? 31789593 ns 2373828 ns HistMax 356 mV
Duty cycle(4) Edge? 508% 426% P\ BinWidth 100V

X Scale 29337 khits/
X Offset 0 hits

i
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sults. (Measure All Data)

Measurement Current Mean Min

V p-pld) 13.097 mV 110493 mV 3730 mV
Period(4) Edge? 191.287813 ns 4043750 ns X Scale 50000 mV/ G el
Frequency(4) Edge? 58365353 MHz 23082693 MHz XPosition 163108 mV HistMode 55165 mV
Rise time(4) 17.06250 ns 67.6261653 ns 3.14067 ns HistMean 91880 mV HictHe o aa 16 ot

Y Scale 96 hits/ Hist Max 313123 mV
Y Offset 0 hits Bin Width 307 wv
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Fall time(4) 3415000 ns 94.3340452 ns 9.14500 ns Hist Std Dev ~ 5.2392 mV Hist Peak 384 hits
V max(4) 5469 mV 918815 mV. 1298 mV Histpslo  85%

V min(4) 723 pV -1.86114 mV -8.885 mV Hist p20 100%

+ width(4) 27.72500 ns 53.5480977 ns 2140833 ns Hist u£3c 98%

- width(4) Edge? 138.694829 ns 15.48750 ns Hist p-p 30.0029 mV
Duty cycled) Edge? 28.8% 142% § | HistMin 13093 mV




Pixel peaks

PREENPISIFR VT * SO AP p——
193 mV 243 mV
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6.31 mV 113 mV 163 mV 213 mV 263 mV

3.09 mV

3.97 mV

8.09 mV 181 mV

Tile 2

PSSR PV T O PO T -
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1.0 mV

All at 70V.
1 Pixel ~ 5mV for all the tiles.
Consistent with each other.




Pixel peaks at lower voltage?

Tile 3: Bias voltage 68.2V, cosmic setting Tile 3: Bias voltage 70V

113 mV 163 mV

Accumulation time: 12 hours Accumulation time: 30 mins

Harder to get the pixel peaks at operating voltage. What can we do?

17



Pedestal fluctuations

We lost pixel peaks because of large pedestal flactuations. I think they are mostly because
of bad connections.
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Tile 1 Tile 1: After changing preamp




Summary and to-do

+ Investigate more on the signal from big tiles.

< Add the missing control software and add bias
voltage and temperature to the PRDF.

19



